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Introduction
The physical restraint of patients is widely practiced in hospitals for clinician concerns for patient safety such as the prevention of accidental removal of medical devices (Benbenbishty et al. 2010; Rose et al. 2016) . In general, physical restraint must be utilized for patients who are agitated or delirious and are undergoing life-threatening treatment (Hevener et al. 2016) . As patient managers, nurses play a key role in the restraint process. Suen et al. (2006, p. 21) address that 'nurses' knowledge about restraint and their underlying attitudes toward physical restraint use should be identified because knowledge and attitudes can directly or indirectly affect practices'. Nursing staffs' knowledge, attitudes or practices about physical restraint use has been surveyed in nursing homes (Hamersv et al. 2009 ), intensive care units (Azab & Negm 2013; Gurdogan et al. 2016 ) and psychiatric settings (Gelkopf et al. 2009 ) by many studies with different questionnaires. Hamers (2005) claim that nurses hold rather neutral opinions regarding physical restraint use and that nurses with more clinical experience show more negative attitudes. These findings are consistent with those of Gelkopf et al.' (2009) study, conducted in psychiatric settings, which states that nurses' emotional reactions towards restraining procedures are generally negative. However, Gurdogan et al. (2016) state that nurses in intensive care settings show positive attitudes towards physical restraint use. The findings reported by Azab & Negm (2013) differ from those of above studies, they claim that the participating nurses' practices regarding physical restraint use are related to their knowledge and attitudes and are affected by their qualifications and duration of clinical experience. Those findings are similar to the result of a recent study by Eskandari et al. (2017) that find that staffs' knowledge, attitudes and intention are significantly associated with nurses' practices to physical restraint use. No consistent theme has emerged from these previous studies and only few similar studies have been conducted in tertiary hospitals.
Background
According to Gallinagh et al. (2002, p. 300) , 'Physical restraint is used to limit freedom of movements or normal access to ones' bodies via any manual method or physical or mechanical device, material or equipment attached to or near their body which the residents cannot remove easily'. There are many kinds of physical restraint, such as wrist or ankle ties, a chaise with a table, racquetball gloves or a chest vest. Bedrails were not considered restraint measures in this study. It helps to control unexpected behaviour by patients and to ensure their safety (Suliman et al. 2017) . Physical restraint use seems to be common in various clinical settings. The rate of which is between 7% and 87% in acute care units, and is 24.7% in nursing homes (Azizpour et al. 2017; Scheepmans et al. 2017 ). To our knowledge, there is no relevant nursing guideline for physical restraint use has been published in mainland China; consequently, there is a lack of practice criteria for nurses and standard practices for physical restraint use among hospitals (Xu & Zheng 2010) . Physical restraint is commonly used to protect patients' safety (Jiang et al. 2014) . A study in 2008 revealed that the prevalence of physical restraint use in ICUs in China is 39.1% (Zhu et al. 2009 ). Physical restraint can result in a range of seriously negative consequences, both physical (such as exacerbation of the patient's condition, increased infection rates, pressure ulcers and even death by strangulation) and psychosocial (such as a decline in social function, increased agitation and other emotional reactions, including anger, depression and embarrassment; Berzlanovich et al. 2012; Sailas & Wahlbeck 2005; Suen et al. 2006) .
In mainland China, hospitals are categorized into three groups according to their size, available medical equipment, management level, service quality and available technology. Tertiary hospitals are considered the highest level group. Tertiary hospitals should meet the following criteria: (1) more than 500 beds; (2) a nurse/bed ratio no lower than 0.4:1; (3) nurses comprising more than half the total number of hospital staff; (4) more than 50% of the hospital's nurses having an associate's degree or higher. The tertiary hospitals are comprehensive institutions, with patients of different ages and different departments, for example, adult patients or paediatrics patients with different diseases. Nurses in China are divided into five groups according to their clinical experience, research competence, English proficiency and teaching level. These groups are junior nurse, senior nurse, charge nurse, assistant chief senior nurse and chief senior nurse. Most of the time, charge nurses, assistant chief senior nurses and chief senior nurses are the department managers.
Aim of study
In this study, the authors aimed to examine nurses' knowledge levels, attitudes and practices regarding physical restraint use in tertiary hospitals. Key factors that affect them were also explored.
Methods

Instrument
The questionnaire items used in this study originated from the study of Suen et al. (2006) and Huang et al. (2005) and were introduced in China and revised by Xia & Li (2008) . The questionnaire consisted of four sections. The first section included questions pertaining to the nurses' socio-demographic characteristics. Section 2 contained 16 items measuring the extent of the nurses' knowledge regarding physical restraint use. Section 3 contained 13 items examining the nurses' attitudes towards physical restraint use. Section 4 incorporated 15 items pertaining to physical restraint-related nursing practices. The original questionnaire was used in intensive care units, and the Cronbach's alpha coefficients of sections 2, 3 and 4 were 0.63, 0.57 and 0.81, respectively (Xia & Li 2008) .
In this study, the questionnaire was used in tertiary hospitals; to verify the feasibility of the questionnaire, a pilot with 20 participants was performed. Three points were revised after the pilot study; section 2 was divided into three parts: indications, nursing principles and consequences regarding physical restraint use to make it clearer for readers; three items in section 2, the content of which is similar, were merged as one item and one item, 'if I believe the patients do not need restraint after I closely evaluate them, I will discuss the decision with superior nurses' was added to section 4. The above revision has already received approval from the scale owner. Therefore, a total of 43 items were analysed statistically in the following research. According to the pilot study results, the Cronbach's alpha coefficient of this revised questionnaire was 0.75 and the content validity indexes of sections 2, 3 and 4 were 0.89, 0.81 and 0.95, respectively. A correlation of 0.85 existed for all items except those in section 1 after a 3-week test-retest.
Design
This investigation was a multicentre cross-sectional study.
Framework
According to literature review, nurses' knowledge, attitudes and practices related to physical restraint may be affected by a number of factors, including nurses' gender, qualification, clinical experience and previous related education (Azab & Negm 2013; Suen et al. 2006; Suliman et al. 2017) . Furthermore, nurses' practices related to physical restraint use are significantly associated with staffs' knowledge and attitudes (Suliman et al. 2017) . Therefore, the potential predictors of nurses' knowledge, attitudes and practices related to physical restraint in this study are selected as below (Fig. 1 ).
Participants and samples
According to Sun (2002) , the sample size should be at least 5-10 times greater than the number of dependent variables. This study included approximately 11 independent variables; therefore, a sample of approximately 55-110 participants was sufficient. The included participants satisfied the following criteria: (1) had prior experience using physical restraint; (2) had worked in their departments for more than 6 months; (3) were full-time employees of the hospital; and (4) were willing to participate in the study. A convenience sample of 200 registered nurses who agreed to participant was recruited.
Data collection
The data were collected between August and October 2014 at four tertiary hospitals in Hubei Province in China. Two of them were teaching hospitals. The total number of nurses working at the four participating hospitals was nearly 4000. The nurses were informed of this study via a monthly departmental meeting. Several minutes were given to researchers to introduce this study to the nurses. After completed the questionnaires, the participants were reminded orally to submit the questionnaires in a locked box. The head nurses of the departments then submitted the completed questionnaires to the researcher, who will then assess the completed questionnaires. Data collection was anonymous. A total of 185 completed questionnaires (out of 200 distributed) were returned, the response rate is 92.5%.
Data analysis
Three statistical methods were used. Descriptive statistics were used to describe the respondents' demographic characteristics and their item scores for knowledge, attitudes and practices. An independent samples T test was conducted to examine whether respondents' demographic information, such as type of ward (ICU or non-ICU), physical restraint-related education in the nursing programme, and in-service education, had an effect on their knowledge, attitudes and practices scores. A one-way ANOVA was performed to measure the influence of age, marital status, educational background, work experience and professional position on the above mentioned scores. Statistical Package for Social Science (SPSS, IBM, Chicago, Illinois) version 17.0 was used for the data analysis.
Ethical considerations
The ethics committee of Zhongnan Hospital of Wuhan University approved this study. The ethical decision number is 2012120701, 01/07/2013. This study was approved by responsible nursing managers. The participants signed written informed consent forms before completing the survey. They joined this study voluntarily and anonymously and there were no negative consequences for non-participation.
Results
Thirteen questionnaires with serious lack of data or identical data were eliminated, leaving a total of 172 valid questionnaires. The individuals' demographic data and characteristics are shown in Table 1 .
Knowledge regarding physical restraint use
The knowledge scores of the 172 participants ranged from 5 to 14 (M = 11.18, SD = 1.90). The average rate of correct responses regarding indications for physical restraint use, nursing principles and consequences of physical restraint use were 55.00%, 95.2% and 79%, respectively. Most of the participants (87.8%) believed that physical restraint should be the first response when patients accidentally remove a tube or endanger themselves or their surroundings. Approximately 45.30% of nurses agreed that physical restraint could be used if nurses were unable to rigorously monitor patients. In addition, nearly 33.1% of staffs did not believe or were unsure that patients could be suffered if physical restraint was used incorrectly.
Attitudes towards physical restraint use
The nurses' attitudes scores ranged from 25 to 49 (M = 34.71, SD = 3.47). The results showed that 75% and 63.4% of nurses maintained that they 'disagree' or 'strongly disagree' with the statements that 'I feel embarrassed when family members enter the room of a patient who is restrained' and 'I feel guilty when I restrain the patient', respectively, while 91.3% of the respondents indicated that physical restraint usage could decrease the likelihood of an unplanned extubation.
Nursing practices regarding physical restraint use
The scores for nursing practices related to physical restraint use ranged from 35 to 64 (M = 51.87, SD = 6.49); however, approximately 34.3% of the nurses 'never' or 'sometimes' obtained a doctor's order before using physical restraint. Additionally, 60.5% of the nurses claimed that they often or always recorded the time that physical restraint commenced and the reason for using it.
Factors affecting nurses' knowledge levels, attitudes and practices regarding physical restraint use
The type of ward and in-service training (yes/no) were significantly associated with knowledge scores (P = 0.015). Only the professional position was significantly associated with attitudes scores; senior nurses tended to have a more positive attitudes towards the use of physical restraint compared with nurses in other positions (P = 0.007). The practices score was influenced by gender (P = 0.002), nursing programme education regarding physical restraint (yes/no; P = 0.01) and in-service training (yes/no; P = 0.015). The nurses who received information regarding physical restraint use in their nursing programmes performed better than those who had received no such education in their nursing programme; however, the difference between the two groups' knowledge about and attitudes towards physical restraint use was not significant (Table 2) .
Discussion
Main finding
A relatively high average score (M = 11.18) was achieved by individuals although some misconceptions regarding physical restraint still exist among nurses, and nurses' attitudes towards physical restraint use are neutral. Additionally, nurses' knowledge levels and practices regarding physical restraint use were positively associated with in-service training. Senior nurses held the most positive attitudes towards physical restraint use. This study is a primary exploration of nurses' knowledge, attitudes and practices regarding physical restraint use in tertiary hospitals, which are general hospitals that treat patients with complex diseases. This paper provides readers with an in-depth look at physical restraint use prevalence in tertiary hospitals. 
Knowledge, attitudes and practices regarding physical restraint use
The average physical restraint related knowledge score was 11.18 (out of 14 possible). This score indicates that the nurses performed well, a finding similar to those of other studies (Chien & Lee 2007; Liang et al. 2009 ). The fact that the participants obtained a 95.20% correct score on items addressing the nursing principles related to physical restraint use demonstrates that the nurses had in-depth knowledge regarding how to care for restrained patients, which may have resulted from their accumulated training, formal education and rich work experience. However, the rate of correct responses to the items related to the indications for physical restraint use was as low as 55.00%. The majority of the participants (87.80%) stated that in emergency conditions, they will choose physical restraint as their primary choice for patient control, revealing that the nurses seldom considered alternatives before using physical restraint. In fact, many alternatives can be considered before using restraints, such as improving the ward environment, removing the tubes of some devices from the patient's sight, providing light music to ease the patients' anxiety, providing companionship and supervision, evaluating the effects of sedatives and analgesics in a timely manner and meeting patients' reasonable demands (Molassiotis 1995; Suen et al. 2006 ). Educators and/or head nurses should introduce alternatives to the nursing staff and encourage the use of these alternatives; doing so may help improve the nurses' attitudes regarding physical restraint. The rate of correct responses regarding the consequences of physical restraint use (79%) did not reach the ideal level. Specifically, the nurses (33.1%) did not believe or were unsure about the statement that physical restraint can cause patients suffered if used incorrectly, implying that they may be not fully aware of the potential damage resulting from restraint use. However, previous studies (Berzlanovich et al. 2012; Sailas & Wahlbeck 2005; Suen et al. 2006 ) have shown that physical restraint can have negative physical and psychological consequences. Therefore, it is essential for nurses to be informed on current literature regarding above issues. The nurses in this study appeared to maintain a neutral attitude towards physical restraint use, a finding that is consistent with those of another study (Xia & Li 2008) . This may be due to rare involvement of ethical issues regarding physical restraint use in in-service training or nursing programme education. It showed that more than half of the nurses disagreed with statements about feeling embarrassed when family members enter the room where restrained patients stayed (75%) or feeling guilty when they restraint a patient (63.4%). Suliman et al. (2017) indicated that nurses performed physical restraint with no guilt, which was in accordance with the finding of this study. The majority of the participants claimed that physical restraint use can decrease the likelihood of an unplanned extubation (91.3%). This finding indicates that nurses consider ensuring patient safety their most important task and that most nurses believe physical restraint is a necessary means of preventing the accidental removal of a tube or disruptive behaviours, especially if there are too few nurses to supervise the patients. Jiang's study (Jiang et al. 2014 ) yielded similar results. However, there is no evidence that physical restraint use reduces the rate of unplanned extubation, compared with the non-use group (Ge et al. 2013; Kontio et al. 2009 ). Therefore, we suggest, in order to affect nurses' attitude and enhance their understanding of physical restraints, discussion and education should be used. The hope is to encourage nurses to be proactive in the search for alternatives to physical restraint, and try to minimize the use of physical restraint.
Considering the high average scores for nursing practices, the authors believe that the nurses had an adequate understanding of the skills related to physical restraint use. However, the nurses performed poorly on items related to the documentation of the physical restraint procedure. Only 60.5% of the nurses 'often' or 'always' recorded the time the physical restraint began and the reason for using it. A similar finding was reported by Azab & Negm (2013) , who found that more than half of the nurses indicated that they never recorded physical restraint use in patient charts. Moreover, in our study, 34.3% of the nurses 'never' or 'sometimes' obtained a physician's order before using physical restraint. Currently, there are no consistent regulations guiding physical restraint usage in most hospitals in China and no checklist for charting its use; instead, nurses decide when physical restraint should be initiated or terminated based on their professional experience. This process may result in poor nursing practices regarding physical restraint use. It is recommended that regulations regarding the use of restraints be established as quickly as possible to ensure that physical restraint is used properly.
Factors affecting nurses' knowledge levels, attitudes and practices regarding physical restraint use Significant differences in attitudes were found among nurses in various professional positions. Senior nurses obtained the highest scores, possibly because senior nurses have more experience compared with junior nurses, and have more contact time with patients compared with charge nurses.
Higher average scores related to knowledge and practices regarding physical restraint use were associated with in-service training, which is in agreement with a previous study (Xia & Li 2008) . According to the results of previous studies (Huang et al. 2009; Pellfolk et al. 2010 ), on-the-job training promotes knowledge and improves practices regarding physical restraint use. The methods for this training should be varied and might include discussions of relevant cases and the sharing of physical restraint-related experiences by senior nurses. Above all, the training should be based on the comprehensive consideration of ethics, clinical practice and legislation (Kontio et al. 2009 ).
It is interesting to note that nurses whose nursing programmes included education about physical restraint use performed better than those who had no such nursing programme education (the average scores for nursing practice of above two groups are 53.61 and 50.93, respectively; P = 0.01; Table 2 ); however, the difference between the two groups' knowledge about and attitudes towards physical restraint use was not significant. It appears that nursing programme education regarding physical restraint use is not effective; it cannot improve students' knowledge and attitudes regarding physical restraint. However, we could not conclude that nursing programme education regarding physical restraint use is useless because most of the nurses in the two groups entered the workplace with a high level of accurate knowledge. It can be influenced by many contextual factors, for example, ward management, local beliefs, values and workload. It is a complex issue that should receive more attention. The significant difference in physical restraint skills that was found between female and male nurses could not be explained because our study included a much higher number of female nurses than male nurses.
Conclusions
In-service education is positively associated with nurses' knowledge levels and practices regarding physical restraint use. However, the nurses' scores regarding their attitudes towards physical restraint use were low, suggesting that nursing in-service programmes may be inadequately addressing ethical considerations and need to be reviewed and revamped.
Implication for nursing/health policy
The findings provide a clear and valuable information about physical restraint use for nursing administrators, doctors, lawyers and nurses. The use of physical restraint is a human right issue, as well as an ethical dilemma (Ye et al. 2018) . There is no relevant nursing guideline for physical restraint use has been published in mainland China. With the help of lawyers, complete regulations regarding the use of restraints in our country should be established as soon as possible by healthcare administration system. This regulation can include indication, nursing principle, influence and record standard of using physical restraint. Nurses should communicate effectively with nursing managers, express their feelings and any confusion to develop a more suitable criterion. Meanwhile, the related alternative methods (e.g. improving the ward environment, removing the tubes of some devices from the patient's sight) and ethical issues regarding physical restraint use should be introduced to clinical nursing staffs by nursing educators (Eskandari et al. 2017) . Nursing managers should offer more encouragement to clinical nurses to help promote a change in attitudes, improve their skill in the physical restraint application and decrease the preventative use of it. At last, in order to make the use of physical restraint more reasonable, doctor should be more involved in physical restraint decision.
Implications for nursing
The decision to use physical restraint should be based on an understanding of ethical considerations, clinical practices and regulatory guidance. Multidisciplinary cooperation between nurses and doctors is also very important in the process of decision-making of physical restraint use. Nurses' attitudes towards physical restraint use should be improved in the future. In order to decrease the use of physical restraint, nurses should be proactive in the search for alternatives to physical restraint.
Limitations
The convenience sample of participants in this study may not adequately represent all nurses working in tertiary hospitals in Hubei Province, China. Further studies using a more appropriate sampling method should be conducted. For the convenience of the nursing staff, completed questionnaires were first submitted to the head nurses of the participants' departments in a locked box, instead of to the researchers; consequently, the nurses' queries about the questionnaires may not have been addressed.
